Introduction:
We successfully established spontaneously cisplatin-resistant human gastric adenocarcinoma cell line (IGSK-1) and aimed to investigate the characteristics of the IGSK-1 cells in this study. Materials and Methods: A tumor tissue with 10 ml of GM in a 50 ml centrifugal tube was carried to our laboratory from an operating room immediately after surgery. The tissue was transferred onto a 100 mm dish and cut into small pieces using lazar blades. Single cells and small cell-aggregates were collected into a new 50 ml centrifugal tube. The tube was centrifuged at 300xG for 5 min. One part of the pellet was suspended with fresh GM. Then the cell suspension was plated onto 60 mm round tissue culture dishes, and cultured in a CO 2 -incubator (37 °C, 4.7% CO 2 in humidified air). Medium was exchanged twice a week. Another part of the pellet was suspended with 10 ml of fresh HEPES-buffered (HE-) GM for anti-cancer drug susceptibility test. The test was performed with an oxygen electrode-apparatus (DAIKIN, Dox-10, JPN) and used paclitaxel (TXL), 5-fluorouracil (5-FU), irinotecan (CPT-11), cisplatin (CDDP)-5-FU (1:1) combination and CDDP-CPT-11 (1:1) combination as anti-cancer drugs. After the establishment of IGSK-1 cell line, the characteristics (growth characteristics, Karyotype, morphology, xenotransplantation, anti-cancer drug susceptibility, tumor markers, secretion of hormones) were investigated. Results: IGSK-1 cells grew as adhesive or floating cultures in the culture dishes. The population doubling time was about 34 hr. The cells had round shaped cell membrane and one nucleus. Electron micrographs revealed the cells had many secretory granules and well-developed mitochondria. Highperformance liquid chromatography (HPLC) revealed the conditioned medium by IGSK-1 cells for 4 days culture contained 3.7 ng/mL of serotonin, and cell-free medium for 4 days culture contained 203.0 ng/mL of serotonin. IGSK-1 cells secreted gastrin and somatostatin, and were immunostained positively against anti-serotonin antibody. Two anti-cancer susceptibility tests revealed the cells were sensitive to TXL and not sensitive to CDDP, CPT-11, 5-FU.
Conclusion:
We successfully established IGSK-1 cell line derived from poorly differentiated adenocarcinoma of stomach. Immunocytochemical and HPLC-results suggested the IGSK-1 cells may reuptake serotonin in GM. Primary hepatoid carcinoma is a rare type of malignant tumor resembling hepatocellular carcinoma that arises outside the liver. The hepatoid carcinomas have been reported in the stomach, lung, ovary, pancreas, bladder, and renal pelvis. While abundant eosinophilic cytoplasm and evidence of α-fetoprotein production (AFP) are the minimum histological criteria of hepatoid carcinomas, liver differentiation has been confirmed by the finding of bile and canaliculi in selected cases.
In the ovary and fallopian tube, hepatoid carcinoma must be distinguished from liver differentiation that may occur in hepatoid yolk sac tumors, Sertoli-Lyding cell tumors with heterologous differentiation, dysgerminoma and granulose cell tumors with hepatic differentiation. In this case, right fallopian tube carcinoma with two imperceptibly merging components of serous papillary and hepatoid carcinoma occurred a 79 years old Japanese woman showing high level of alpha-fetoprotein (AFP). The tumor cells were predominantly in sheets and contained moderate to abundant amounts of eosinophilic cytoplasm. The tumor cells were stained immunohistochemically for AFP. We report on the establishment of HEPFT cell line from hepatoid carcinoma of the fallopian tube. As far as we know, no cell line derived from fallopian tube hepatoid carcinoma. The HEPFT cells are grown as a pavement monolayer sheet and piling up foci observed sporadically. The cells secreted AFP and bile into the medium.
Effect of melatonin on endometrial cancer cell growth was investigated using two cell lines, SNG-II and Ishikawa, which are different in estrogen receptor status. Physiological concentration of melatonin (10 −9 M) had no growth inhibitory effect on SNG-II cells, estrogen receptor-negative. In contrast, melatonin had significantly inhibited Ishikawa cells, estrogen receptor-positive after 96 h incubation. The greatest inhibition of Ishikawa cells growth was seen with 10 −9 M of melatonin. This growth inhibitory effect of melatonin on Ishikawa cells are completely blocked by following 17-β estradiol administration. Pretreatment of luzindol, a selective MT2 melatonin receptor antagonist, before addition of melatonin also blocks melatonin ' Most of the cancer cells are well known to have structural chromosome aberrations. In cultured cells, especially long-term cultured, chromosomal structures are suggested the differences from the culture cells in early phase. On the other hand, the differences of chromosomal structures are not yet been clearely discussed between parent strain and the sub-strains of cultured cells. In this study, BAC (bacterial artificial chromosome) array CGH (comparative genomic hybridization) was used to distinguish the structural chromosome aberrations. DNAs were extracted from the different passage times of each cell line, HeLa cell as well as its sub-strains HeLa S3, HeLa AG and HeLa TG. Extracted DNAs were labeled by Cy3 and Cy5, and competitively hybridized to BAC chip MacArray TM karyo 4000 (Macrogen, Korea). This BAC chip, 4030 BAC clones covering entire human genome were spotted on duplicate, which has 1 MB resolution as an average. All 4 cell lines were shown to have structural chromosome aberrations in depending on passages. Sub-strain of HeLa cells showed definitively different from HeLa cells. These results arose a question whether the culture cells in different passage times were identified with the parent cell lines or not. Moreover, our data suggest that the cell culture need to be validated based on the structural chromosome aberrations in long-term cultures. BAC array CGH is more useful method to detect the structural chromosome aberrations than the conventional karyotyping or SKY methods. Primary embryonal rhabdomyosarcoma occurring in breast is rare. The HUMEMS cell line was established from the pleural fluid of patient who had embryonal rhabdomyosarcoma of the breast. The patient was a 13-year-old girl with a chief complaint of a lump in her left breast. Her disease history and family history were nothing noteworthy (Menarche: Age 11). She become aware of a lump in her left breast, but left it untreated for 2 months. Physiological findings showed a highly mobile, well-demarcated, elastic-hard mass (13 × 8 cm) was noted in the BDCE area of the breast. No axillary lymph nodes were palpable. Ultrasonography revealed a well-demarcated mass with irregular internal echoes was noted.
ANALYSIS OF CHROMOSOMAL ALTERATIONS IN LONG-TERM CULTURED HELA CELLS AND ITS SUB-STRAINS BY BAC ARRAY CGH
From the biopsied specimen the tumor was diagnosed as embryonal rhabdmyosarcoma (alveolar type). Genetic analysis revealed FKHR-PAX3 fused gene.
On examination of the entire body, including brain magnetic resonance imaging, bone scintigraphy, cervical, thoracic, abdominal and pelvic computerized tomography scans, and marrow cytology, no tumor meteastasis was found. However, rapid growth of the tumor remaining within the breast and of axillary lymph nodes was noted. She therefore underwent total mastectomy with axillary lymph nodes was noted. Two weeks after surgery, she complained of severe back pain. Systemic examination at that time revealed metastasis to the thoracic spine, sternum, and multiple regions of the lungs. Preantral follicle culture and oocyte-granulosa cell complexes (OGCs) culture are utilized as methods for growth and maturation in vitro of mouse immature oocytes. In these culture systems, however, some of follicles and OGCs flatten out during culture. The flattened tissue does not react to induction of maturation and ovulation in vitro. Therefore, the flattened tissue is clearly a loss for oocyte growth and development in vitro. In this study, factors influencing this phenomenon were investigated.
Preantral follicles and OGCs were collected by mechanical isolation and collagenase digestion from female mice (CD-1, 3 weeks and 12 days), respectively.
Incidences of flattened tissue were examined as follows; (1) culture media; comparison of α-MEM and waymouth medium, (2) whether or not interstitial cells are adhering. In addition, (3) maturation competence of denuded oocytes was examined.
(1) The flattened tissues appeared during culture in all cases. (2) Incidences of the flattened tissue were significantly higher in groups of follicles and OGCs with interstitial cells than that without the cells. This result indicates that there is relevance between existence of interstitial cells and incidence of the flattened tissue. (3) The oocytes isolated from the flattened tissue were competent to resume meiosis and progress to metaphase stage.
In conclusion, this study indicates the possibility that removal of interstitial cells from follicles or OGCs is able to prevent incidence of the flattened tissue. In addition, maturation competence in oocytes isolated from the flattened tissues was demonstrated in this study. In a previous report, we showed that follicles isolated from frozen/thawed mouse ovarian tissues reached the mature follicle stage on the 12th day of culture. However, the developmental ability was lower than that of fresh ovarian tissue. The purpose of this study was to define a culture system with some technical modification for preantral follicles isolated from frozen/thawed ovarian tissue and to confirm cell injury.
Ovaries obtained from three-week-old female mice were cryopreserved by the rapid freezing method. Preantral follicles isolated from frozen/thawed ovarian tissues were cultured for 12-16 days. The follicles were then stimulated with human chorionic gonadotropin. In vitro fertilization was performed on the released cumulus-oocyte complexes (COCs). On the 12th, 14th or 16th day of culture, conditioned media from individual follicles were collected for single follicles and Estradiol-17β in these media were measured by enzyme immunoassay. Preantral follicle viability was assessed by supravital staining using Hoechst 33258. Using this stain cell death was found in part of the granulosa cells of a follicle obtained from frozen/ thawed ovarian tissue.
On the 14th and 16th days of culture, the diameters of follicles isolated from frozen/thawed ovaries were larger than on the 12th day of culture. The released COCs were fertilized and developed to the blastocyst stage in 15.8% (12/76) of the oocytes taken from the fresh group, and in 0% (0/73), 2.9% (2/69) and 19.1% (22/115) of the oocytes taken from the frozen/thawed group that had been cultured for 12, 14 and 16 days respectively. Estradiol-17β production by follicles isolated from fresh tissue was significantly greater than that produced by those isolated from frozen/thawed tissue (3091.5 ± 162 pg/ml vs 1339.6 ± 203 pg/ml). The production of estradiol-17β increased progressively up to 12 or 16 days. On the 14th and 16th day of culture, the estradiol-17β concentration of follicles isolated from frozen/ thawed ovaries was 2346.1 ± 435 pg/ml and 3138.5 ± 472 pg/ml respectively.
The preantral follicles isolated from frozen/thawed mouse ovarian tissues developed slowly compared with the freshly prepared preantral follicles. During prolonged culture from 12 to 16 days, these follicles obtained the potential to fertilize and develop to the blastocyst stage.
The present study purposed to evaluate ultrarapid vitrification of human blastocysts using the cryoloop at kiba park clinic.
The cryoloop is a tiny nylon loop connected to the lid by a small metal tube; a metal insert on the lid enables the use of a stainless steel handling rod with a small magnet, and the loop can be stored in the cryovial. Blastocysts were exposed to three vitrification solutions, pipetted onto the cryoloop then plunged into liquid nitrogen at once. On the day of cryopreserved blastocysts replacement, blastocysts were warmed by passage through three dilution media, and rinsed into culture medium. 459 cycles from August 2001 to February 2006 at Kiba Park Clinic were transferred cryopreserved blastocysts.
After the transfer of 785 blastocysts in 459 cycles, 211 women (46.0%) became clinically pregnant (FHB positive). Implantation rates were 38.2% (300/785).
The ultrarapid vitrification of blastocyst using cryoloop is a simple, easy, and rapid method. This technique yields the same high pregnancy and implantation rates as fresh blastocyst transfer. The aim of the case reports was to evaluate the efficacy of artificial oocyte activation using SrCl 2 in patients of low fertility.
We tried artificial oocyte activation using SrCl 2 in five patients of 30% fertilization rate by conventional ICSI. 30 minutes after ICSI, the removed oocytes were individually transferred into 20 ìl drops of Dulbecco' s Modified Eagle Medium (DMEM) without calcium chloride (Invitrogen) containing 10 mM SrCl 2 (Aldrich) with 10% SSS (Irvine Scientific) under mineral oil, and were cultured for 60 minutes at 37? under a 6% CO 2 , 5% O 2 , and 89% N 2 . After that, they were put into a Universal IVF Medium (Medicult), and cultured until the fertilization check. In conclusion, the artificial oocyte activation using SrCl 2 is beneficial for patients of no or low fertilization. But further studies are needed to confirm the safety of this oocyte activation. It has been demonstrated that the oocytes matured in vitro have poor potencies of fertilization and subsequent embryonic development, compared to ones matured in vivo. And it has been reported that spindle in poor quality oocytes are aberrational. This study was performed to assess presence and localization of the spindle in IVM oocytes qualitatively and analyze spindle morphology with Oosight TM Imaging System, which could non-invasively analyze by inducing birefringence and retarding polarized light. Murine oocytes were used in this study. Germinal Vesicle (GV) oocytes were collected from Graafian follicles of PMSG-primed females. Only the oocytes enclosed with several layers of cumulus cells were selected for IVM culture. Collected GV oocytes were transferred into modified HTF medium added FBS, FSH, EGF, 2-mercaptoethanol and non-essential amino acids and cultured for 18 h. After that, the oocytes with 1st polar bodies were observed their spindle without fixation or stain. The evaluation of oocytes could distribute into 4 groups, depended on the angles of spindles to 1st polar bodies; 0-20° (group I), 20-50° (group II), 50-90°( group III) and 90-180° (group IV).
In both IVM and ovulated oocytes, over 90% of them were confirmed presence of their spindles. Less IVM oocytes, however, were observed highly birefringent spindle. Concerning the angles of spindles to 1st polar bodies, 13%, 31%, 44% and 13% of IVM oocytes were distributed to group I, II, III and IV, respectively, whereas 50%, 13%, 23% and 13% of ovulated. The IVM oocytes were significantly disturbed spindle integrity and location (P < 0.05). The spindle apparatus is one of the most important cellular organelle for meiotic divisions of oogenesis because of their high fidelity of chromosome, thus confused spindle might be crucial for final maturation and result in limitation of embryonic development. In conclusion, IVM oocytes possessed qualitatively immature cellular organelle, which could be identified by non-invasive analysis. 
CD34
-cells obtained from adult mice to differentiate into neural phenotypes.
Whole BMCs were harvested from C57BL/6 mice (16-weeks-old), and Lin -CD34 -cells were sorted by fluorescenceactivated cell sorter (FACS) following Ficoll-plus density gradient purification and magnetic bead isolation. The acquired cells were cultured in the medium consisting of retinoic acid and neural inducing factors. Analyses of RT-PCR and immunocytochemistry indicated that the cultured Lin -
-cells expressed neuron-, the astrocyte-, and the oligodendrocyte-specific antigens as well as neurogenic transcription factors. We also implanted the Lin -
-cells with enhanced green fluorescent protein (eGFP) background into the brain of postnatal mice, eGFP-positive cells survived over 3 weeks after the injection in the various brain regions, some of which expressed the neuronal and glial phenotypes.
In conclusion, our data suggest that CD34 -BMCs in adult bone marrow, which possibly contain pluripotent stem cells or the stem cells bearing plasticity, can adopt characteristics of neural cells. If similar phenomena can be found in humans, CD34 -cells from a patient' s own bone marrow would also be an ideal source for therapeutic cell replacement in diseases or injury of the brain and spinal cord. Human umbilical cord blood (HUCB) has been used widely as the source of hematopoietic stem and progenitor cells. Thus, HUCB is a candidate source from which mature blood cells, such as red blood cells (RBCs), can be produced in the in vitro culture system. However, the mechanisms of enucleation of erythroid progenitor cells, one of the most critical steps of RBC production, have been largely unknown. We developed the method to produce abundant enucleated RBCs in the absence of feeder cells. The menage-a-trois 1 (MAT1)/cyclin H/cyclin-dependent kinase 7 (Cdk7) complex has proposed functions in transcription as the catalytic subunit of TFIIH (phosphorylating the carboxylterminal domain of the largest subunit of RNA polymerase II [RNAPII]), and is activated in chronic cardiac hypertrophy and end-stage heart failure. Using cardiac-specific deletion of MAT1 (conditional knockout, CKO) we previously showed that MAT1-deficient hearts grew normally but fatal heart failure ensued after 4 weeks of age: genes for energy metabolism were suppressed selectively, including targets of peroxisome proliferator-activated receptor-gamma coactivator-1 (PGC-1), and exogenous PGC-1 proteins failed to function in the absence of MAT1. Here, we investigated cardiac mitochondrial function in the absence of MAT1, and determined whether MAT1 can directly bind PGC1, as an explanation for its selective transcriptional effects. By TEM, abnormal mitochondria were observed in MAT1 CKO hearts even at 3 wk. Enzyme activities of TCA cycle and respiratory chain complexes were reduced at 4 wk, as were levels of ATP synthase alpha, the adenine nucleotide translocator, and cytochrome oxidase Valpha. Langendorff perfused-heart studies at 3.5 wk showed that oleate and glucose oxidation were significantly reduced. Respiration studies of isolated cardiac mitochondria showed that state III (ADP-stimulated) respiration was significantly attenuated; no defect was seen in liver mitochondria. By GST pull-down and co-immunoprecipitation assays, in vitro translated PGC-1 alpha bound to MAT1 (and to PPAR gamma, a positive control). Little or no interaction was seen using an alternative nuclear receptor coactivator (Ncoa2/SRC2) or GST alone. PGC-1 alpha also bound Cdk7 but not cyclin H. In vitro translated PGC-1 alpha was incubated with HepG2 nuclear extract, then was recovered by precipitation of endogenous MAT1 or endogenous Cdk7. Thus: (1) Metabolic defects were substantiated in isolated perfused hearts and cardiac mitochondria from MAT1 CKO mice, consistent with our microarray findings. (2) Physical interaction of PGC-1 alpha with MAT1 plus Cdk7 suggests a likely basis for the selective impact of MAT1 on gene activation by PGC-1. Purpose: Cardiac hypertrophy is a physiological/pathophysiological compensation process, and is believed to be produced by enlargement of cardiomyocytes. Recent studies have shown that bone marrow (BM) cells possess a broad differential potential, being able to form a new lineage of cells in response to pathophysiological cues. This study was designed to investigate whether BM-derived cells contribute to the pathogenesis of cardiac hypertrophy, and if so, what cellular mechanisms are involved in this process (transdifferentiation or cell fusion). Methods and Results: Lethally irradiated wild-type mice had their BM cells reconstitute with unfractionated BM cells from green fluorescent protein (GFP) transgenic mice. After establishing high level of donor derived cells in the circulation, these mice were subjected to either prolonged hypoxia or transverse aortic constriction (TAC), in which pressure-overload is imposed on right and left ventricular myocardium, respectively. GFP+/ actinin+ cardiomyocytes were not observed in the control mice, but were clearly emerged in pressure-overloaded side of ventricular myocardium. The number of GFP+ cardiomyocytes increased in accordance with the progression of cardiac hypertrophy. Most of cardiomyocytes derived from BM were arisen from cell fusion rather than transdifferentiation as judged by a sensitive cre-lox strategy to discriminate between fusion and transdifferentiation at a single cell level. Conclusion: BM cells were mobilized to the pressure overloaded heart, and they contributed to the formation of cardiac hypertrophy in hypoxia-induced PH and TAC mice. Our data indicate that most, if not all, of the BM-derived cardiomyocytes are the product of cell fusion between donor BM cells and host cardiomyocytes. These findings indicated that hypertrophic remodeling not only depends on cells residing myocardium, but is significantly modulates by BM-derived cells. Background: It is established that the hypertrophic heart expresses the fetal isoform of genes, including contractile proteins, ion channels, and natriuretic peptides. It is also known that cardiac sympathetic function is altered in cardiac hypertrophy (CH) and heart failure. However, little is known about the effect of CH on gene expression in cardiac sympathetic nerves. This study investigated whether and how CH may affect the gene expression in cardiac sympathetic nerves by analyzing stellate ganglia (SG) of the pressure-overloaded heart. Methods and Results: (1) Right ventricular (RV) hypertrophy was induced by subcutaneous injection of monocrotaline (MCT) in Wistar rats (n = 120). RV pressure increased up to 79 mmHg, and the RV/BW (body weight) ratio increased by 2.3 fold. (2) Northern blot and ELISA revealed that NGF mRNA and protein increased by 6.3 and 5.2 fold, respectively, in RV, but they were unchanged in LV. (3) Sympathetic nerve density was quantitated by immunostaining. Immunostained area with beta3 tubulin (axonal marker) and GAP43 (growth-associated corn marker) increased by 9.6 and 15 fold, respectively, in RV, while that of LV was unaffected. The increased neuron expressed tyrosine hydroxylase (TH). (4) The immature neuron markers were quantitated by quantitative RT-PCR (QT-PCR) and the immunostained area in RV and SG. HuB (neuron specific RNAbinding protein), highly polysialylated neural cell adhesion molecule (PSA-NCAM), and GAP43 were markedly increased in SG. HuB and PSA-NCAM was also augmented in the newly sprouted neurons in the stressed RV. (5) The expression of sympathetic functional molecular markers was quantitated by QT-PCR and immunostained area. In SG, norepinephrine transporter mRNA was decreased to 65%. Although TH and dopamine beta hydroxylase (DBH) mRNAs were unaffected in whole SG, HuB-immunopositive neuronal cells had markedly decreased TH and DBH expression. There was no laterality of the expression of these molecular markers in SG. Conclusion: These findings indicated that CH induced the gene expression of the immature or fetal neuron markers in SG, and caused hyper but immature sympathetic innervation of the stressed ventricle. Moreover, sympathetic neuronal outgrowth and norepinephrine-related gene expression were separately regulated. About 60% of ovarian clear cell adenocarcinoma is found at FIGO stage I, but is often resistant to existing anticancer drugs even at such an early stage. Since clear cell adenocarcinoma is the histological type with the worst prognosis among all types of epithelial ovarian carcinoma, this tumor is considered to have different in cell biological characteristics from the other histological types. In recent years, there have been studied on individualized chemotherapy for clear cell adenocarcinoma, which is expected to improve the prognosis. However, progressive clear cell adenocarcinoma has an even worse prognosis, suggesting a low probability that new regimens would achieve a response. Under these circumstances, we focused on the cell biological characteristics of progressive ovarian clear cell adenocarcinoma and investigated molecules associated with the acquisition of invasive potential by using cultured cells derived from clear cell adenocarcinoma (RMG-I and RMG-V) in order to elucidate the mechanism of acquisition of malignant characteristics.
DEVELOPMENT OF FEEDER AND SERUM-FREE METHOD FOR PRODUCTION OF ABUNDANT ENUCLEATED ERYTHROCYTES FROM HUMAN UMBILICAL CORD BLOOD CELLS
RMG-I and RMG-V, which showed different levels of invasive potential in an invasion assay, were used for this study. mRNA was extracted from both cells and microarray analysis was performed using a Human Cancer CHIP version 3 (Takara). Peptides were extracted from gel spots showing differences in the level of expression between RMG-I and RMG-V on two-dimensional differential gel electrophoresis (2D-DIGE) (Ettan DIGE: Amersham Bioscience), so that the peptide sequences could be determined by liquid chromatography-tandem mass spectrometry analysis (LC/MS/MS).
The microarray analysis revealed differences of mRNA expression between the two cells with respect to adhesion molecules such as integrin α3, CD44, and cadherin, as well as molecules associated with cell motility such as caveolin-1. A total of 82 gel spots that showed differential protein expression on 2D-DIGE were extracted and the peptide sequences are currently being determined by LC/MS/MS. The present study identified several molecules that may be associated with the acquisition of invasive potential by clear cell adenocarcinoma. Evaluation is now ongoing to confirm whether these molecules are actually associated with the invasive potential of ovarian clear cell adenocarcinoma. Survivin is a novel inhibitor of apoptosis and the two splice variants of survivin (-2B and -ΔEx3) have been identified. The gene expression levels of survivin and its splice variants in 11 human cervical carcinoma cell lines and 20 malignant or 12 normal cervical tissue samples were analyzed using quantitative reverse transcription (RT)-PCR analysis. Gene expression levels of survivin and survivin-ΔEx3 in malignant cervical samples were significantly higher than those in normal cervical tissue templates. Survivin and survivin-ΔEx3 were also predominantly expressed in cervical adenocarcinoma tissue samples. The ratio of survivin-2B/ survivin in malignant cell or tissue samples was statistically higher than that in normal cervical tissue templates. The ratio of survivinΔEx3/survivin in carcinoma tissue samples was also higher than that in normal controls. The ratio of survivin-2B/survivin was significantly higher in 9 patients with stages 2-3 and 8 with lymphnode metastasis than in 11 with stage 1 and 12 without lymphnode metastasis, respectively. These results suggest that the antiapoptotic properties of survivin or survivin-ΔEx3 may provide a significant growth advantage in tumor cells, making it an attractive diagnostic and therapeutic target in cervical carcinoma. Moreover, survivin-2B may also play an important role in the pathogenesis and development of cervical carcinoma. A II) is known as a key biological peptide in the renin-angiotensin system that regulates blood pressure and renal hemodynamics, the concern with a potential role of A II in promoting tumor growth has been growing for the past few decades. Several studies have been made on anti-tumor activity of angiotensin II type 1 receptor (AT1R) antagonist, and AT1R appears to be implicated in tumor angiogenesis. We then postulated that specific blockade of AT1R may affect bladder cancer angiogenesis, and we examined its effects on bladder cancer growth. Hepatocyte growth factor (HGF), HGF activator, and HGF activator inhibitor type 1 (HAI-1) have important roles in the invasive growth of cancer cells. HAI-1 is an integral-membrane Kunitz-type serine proteinase inhibitor initially identified as a specific endogenous inhibitor of HGF activator. Recent study has suggested that HAI-1 may have yet undefined, but important function in vivo which may be unrelated to its inhibitor activity. LRP11 was identified as a homologous protein to HAI-1, except for the absence of Kunitz-type inhibitor domains, and its functions in vivo remains largely unknown. We recently demonstrated that LRP11 mRNA was expressed in human brain, prostate and testis. Low level of expression was also observed in the lungs. In this study, we analyzed the expression of LRP11 in non-small cell lung cancers.
Total RNA was extracted from the cancer tissue and corresponding normal pulmonary tissue (39 adenocarcinoma and 6 squamous cell carcinoma). The expression of LRP11 mRNA was measured by real-time RT-PCR, and the correlation between the level of LRP11 mRNA and pathological stage was examined. Immunohistochemical study was also performed to address the localization of the LRP11 protein. The protocol of this study was approved by Ethical Board of Faculty of Medicine, University of Miyazaki. The expression of LRP11 was also examined in a series of cultured human lung carcinoma cell lines.
We observed a positive correlation between LRP11 mRNA level and pathological stage of pulmonary adenocarcinomas. The T/N ratio of LRP11 mRNA level was also high in squamous cell carcinomas. In fact, LRP11 proteins were specifically immunostained in the cancer cells of these non-small cell lung cancer tissues, showing cellular surface immunoreactivity. These results have suggested that LRP11 may have an important role in tumor progression and may serve as a novel tumor marker of non-small cell lung cancers. To select morphologically good spermatozoa, centrifugation with percoll and swim up technique have been used widely. However, it remains still several problems including the failure of the pronuclear formation and the embryo developmental arrest. These phenomena are believed to be influenced by not only quality of oocyte but also abnormality of spermatozoon. In this study, we examined the ultrastructure of selected spermatozoa by a transmission electron microscope (TEM).
ULTRASTRUCTURE OF SPERMATOZOA AFTER CENTRIFUGATION AND SWIM UP TECHNIQUE
Informed consents were obtained from patients who underwent IVF and donated spermatozoa for the study. Spermatozoa were placed for liquefaction at 37 degree C for 30 min after ejaculation and measured the numbers of total, motile and morphogically abnormal spermatozoa. The spermatozoa were centrifuged at 1800 rpm for 30 min with 80% percoll and supernatant was discarded. One ml of culture medium (HTF) was added on pellet and swim-up selection was performed at 37 degree C for 30 min. Spermatozoa which swam up were collected from upper part of medium and spermatozoa which did not swim up were collected from lower part of medium. These spermatozoa were prefixed with 2% glutaraldehyde and 4% paraformaldehyde, postfixed with 1% osmium, embedded in agar, dehydrated and embedded in EPON block. Ultrathin sections (about 90 nm thickness) were observed by TEM after staining.
Structural abnormalities of tail section including the disruptions of microtubule doublets or mitochondrial membrane were observed. The rate of spermatozoa with structural abnormalities in tail section was higher in lower part than that in upper part. However, the spermatozoa that lost the nuclear contents in the head were observed in both lower and upper parts. In upper part, the rate of sperm of depleted chromosome was seemed to be low compared with lower part. It is certain that centrifugation and swim up technique were effective for selecting spermatozoa without structural abnormalities in the tail section. However, in this study, we observed spermatozoa that lost the nuclear contents of heads in swam up spermatozoa. Thus, it is inferred that when these spermatozoa of depleted chromosome penetrate into the oocytes, the spermatozoa may cause the failure of pronuclear formation and the developmental arrest. 
THE EXPRESSION OF OOCYTE ACTIVATION IN SPERMATIDS
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Spermatids, precursor of male gametes, are known to possess the potential to achieve fertilization and embryonic development when injected into eggs. However, injection of round spermatids alone seldom activates eggs in the mouse. The unification of sperm and egg leads to distinctive series of cytosolic Ca++ oscillations that are prerequisite for normal embryo development. It is reported that elongated spermatids have the potential of oocytes activation. Although activating abilities of spermatids expresses during spermiogenesis, the exact time remains unknown.
Thus, in this study, we investigated the oocyte activation abilities of each stage of spermatids during spermiogenesis: round, elongating or elongated spermatids were injected into mature oocytes without an artificial activation.
The various stages of spermatids were collected from the testis of mature B6D2F1 males. Round, elongating or elongated spermatids were isolated and injected into M II oocytes without any artificial activation, using the micromanipulator.
Seventy-six percent of mouse oocytes microinjected with testicular spermatozoa survived and 69.9% of these were fertilized. Round spermatids could not activate the oocytes without an artificial activation. On the other hand, the 55.5% of oocytes injected round spermatids with artificial activation were fertilized. Unlike round spermatids, when elongating spermatids were injected into oocytes, the 12.2% of oocytes activation was observed. After the injection of elongated spermatids, the 32.9% of oocytes were activated. After the injection of epididymal spermatozoa into the oocytes as a control, the 76.4% of oocytes were fertilized. But these spermatids were less efficient than testicular spermatozoa.
We studied the relation between the time of transcription of PLC zeta mRNA and the timing of oocyte activation. The presence of mRNA was observed at the part of spermatogenesis and spermiogenesis. It was suggested the reduction of RNA started at the stage of elongated spermatid. Aims: To explore the potential of spermatozoa that was kept pooling in oviduct or uterus and did not participate in the fertilization, we examined from the perspective of fertilization and developmental rate by carrying out ICSI to mouse or rat oocyte in this study. Materials and Methods: Sperm preparation: Pooled spermatozoa in oviduct or uterus were collected at 6, 12 hours after first copulation (Oviduct sp. group, Uterus sp. group). Fresh spermatozoa that were obtained from cauda epididymis were used as a Control group. ICSI: Mice and rats were super-ovulated by an injection of PMSG followed approximately 48 -52 hours later by hCG injection. Cumulus-oocyte complexes that were collected from oviducts at 15 hours after hCG injection were immediately separated by mCZB medium containing 0.1% (w/v) hyaluronidase. Separated sperm head by the sonication was injected into ooplasm with a Piezo-micromanipulator. Embryo observation: Some embryos were fixed with 99.5% methanol at 5 hours after ICSI treatment, stained with DAPI, and observed by using the fluorescence microscope under the UV excitation. The others were cultured for 48 hours with mKSOM medium containing 1 mg /ml BSA. Result and Discussion: In mice, the rates of embryo that was formed pronuclei were 85.7, 80.0% in Oviduct sp. group (6, 12 h), 83.1, 58.6% in Uterus sp. group (6, 12 h) and 97.1% in Control group. This data indicated that the pooled spermatozoa in oviduct preserved high ability to fertilize regardless of pooled time. In contrast, the rate of spermatozoa that preserved ability to fertilize declined considerably with pooled time in uterus. The cleavage rates to 2-cell stage were 80.6, 64.3% in Oviduct sp. group (6, 12 h), 56.2, 7.1% in Uterus sp. group (6, 12 h) and 98.0% in Control group. It was suggested that oocytes that the pooled spermatozoa in oviduct were injected had relatively a high ability of development after fertilization. In rats, the rate of pronuclear embryo and 2-cell embryo showed the tendency that was similar to mice. As a result of observation at pronuclear stage, it became obvious that the delay of pronuclear formation or the disturbance of pronuclear fusion to occur for lack of decondense in a sperm head was induced frequently in embryos that the pooled spermatozoa in uterus were injected. Objective: It has been demonstrated that the properties of the zona pellucida is altered (zona reaction) following fertilization. For example, dissolution time for various chemical agents becomes significantly longer after fertilization. In the recent past, we demonstrated that the elasticity of zona pellucida also changes following fertilization (zona hardening). In this study, the Young' s modulus of mouse zona pellucida at its oocyte maturation, fertilization and early embryonic developmental stage was evaluated and it was found that the elasticity dynamically changes not only after fertilization but also during oocyte maturation and early embryonic development. Materials and Methods: The methods of retrieval of mouse GV, MII, PN, 2cell, 4cell, 8cell, Morulae(M), EB, and BL were largely based on those described by Quinn et al. GV immediately after collection, MII at 48 h after PMSG, PN, 2cell, 4cell, 8cell, M, and BL embryo were collected, respectively, at 15, 35, 55, 65, 90, and 92 h after HCG treatment. The elasticity was measured using Micro Tactile Sensor (MTS). Measurements were made under microscopic control using a suction pipette to support the ovum in the same horizontal axis as the MTS. The sample was pressed against the MTS fixed speed under the computer control. Results and Discussion: Young' s modulus of mouse ZP of oocytes and embryos at GV, MII, PN, 2cell, 4cell, 8cell, Morulae(M), EB, and BL stage was found to be 19.8 ± 11.5 kPa (n = 36), 8.29 ± 5.24 kPa (n = 80), 22.7 ± 10.7 kPa (n = 72), 12.4 ± 5.37 kPa (n = 50), 10.4 ± 4.65 kPa (n = 28), 4.97 ± 3.85 kPa (n = 14), 5.99 ± 4.62 kPa (n = 11), 3.75 ± 2.40 kPa (n = 8), 5.85 ± 3.65 kPa (n = 12), respectively. The ZP of PN stage showed significantly harder (four to seven times larger) value than MII stage, namely, the zona hardening was reexamined. The elasticity significantly reduced from GV to MII stage and also from MII stage to BL stage. The mechanisms of softening is unknown, however, those softening might be benefit for oocyte maturation and early embryo development. Cryopreservation has been applied to some bio-materials such as of sperms, embryos and genital glands for regeneration medicine and in vitro fertility treatment. However, it is widely noted that animal cells were destroyed by large ice crystals formed from longstanding cryopreservation. To investigate the effect of freezing conditions on the recovery of cyropreserved cells, a visualization technique needs to be developed that facilitates the recognition and morphological analysis of ice crystals within these bio-materials.The objectives of this work were to develop a Cryogenic Micro-slicer Spectral Imaging System (CMSIS) to analyze the three-dimensional structure, distribution of components including ice crystals formed in some biological materials, and to investigate the effects of freezing conditions on the morphology and direction of ice-crystal growth with respect to the direction of heat transfer during freezing.
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THE APPROACHES OF MOUSE AND RAT ICSI BY USING SPERMATOZOA IN THE INTERNAL FEMALE GENITAL ORGANS
DEVELOPMENT OF THREE-DIMENSIONAL VISUALIZATION TECHNIQUE FOR ICE CRYSTALS IN BIOLOGICAL MATERIALS
The CMSIS is composed of a rotating micro slicer, an image acquisition system, a cryogenic cooler utilizing liquid nitrogen, and a work station. Inclusion of the cooler allowed the CMSIS to cool samples to −80 °C. The interval of slicing can be adjusted mechanically with a minimum of 1.0 μm. The image acquisition system includes an NIR camera having wavelength range of 900 to 1600 nm. Spectroscopic images with center wavelength of 1025 nm were acquired for frozen samples of diluted agar solution (1 wt. %) and raw beef by using CMSIS.
The spectral images indicated that the ice crystals could be clearly distinguished from the other components by the different absorbance at the wavelength of 1025 nm. Darker regions in these images correspond to ice crystals. The average area of ice crystals of the diluted agar solution was 6253 μm 2 , and the averages of the maximum and minimum diameters were 111 μm and 62 μm, respectively. The morphology of ice crystals within raw beef sample indicated indeterminate volume with typical sizes ranging from 10 to 100 μm. At top part of the frozen beef sample, a matrix of ice crystals was mainly observed at intercellular locations, enclosing and destroying muscle fibers, whereas relatively small intracellular ice crystals were observed at bottom part. In addition, the 3-D reconstructed image of the ice crystal configuration demonstrated the fact that the crystals were formed along the direction of heat transfer during freezing.
The proposed method provided a novel tool to investigate the effects of freezing conditions on the size, morphology and distributions of ice crystals as well as components. Recent studies suggest that side population cells (SPCs) exist in many tissues and have multipotency. We confirmed that SPCs exist in amnion, achieved culture by previous studies from our laboratory. In the present study, we estimated the potentials of SPCs from amnion to differentiate into osteoblasts, chondrocytes and adipocytes.
OSTEOGENIC AND CHONDROGENIC POTENTIALS OF SIDE POPULATION CELLS DERIVED FROM HUMAN AMNION
After staining amniotic mesenchymal cells with Hoechst 33342 fluorescent dye, amniotic SPCs were sorted by using fluorescent activated cell sorting (FACS). To estimate the mesodermal differentiation potential of amniotic SPCs, we cultured these cells in the osteogenic, chondrogenic, and adipogenic medium. In osteogenic induction, SPCs were cultured in osteogenic medium for 2-4 weeks. Osteogenesis was assessed by alizarin red S staining, alkaline phosphatase staining, and immunohistochemistry, respectively. In chondrogenic induction with pellet culture, pelleted SPCs were cultured in chondrogenic medium for 3 weeks. SPCs were assessed by alcian blue staining and immunohistochemistry after the slicing of pelleted SPCs. In adipogenic induction, SPCs were alternately cultured in adipogenic differentiation medium and maintenance medium for 4 weeks, adipogenesis was assessed by oil red O staining. We detected several genes that are expressed during osteogenesis (Runx2/Cbfa-1, alkaline phosphatase, osteopontin, bone sialoprotein, type I collagen) and chondrogenesis (Sox9, type II collagen) by RT-PCR.
After induction to osteoblasts, amniotic SPCs showed the alkaline phosphatase activity and calcium deposition. Further, osteoblasts specific genes were detected by RT-PCR. In chondrogenic induction with pellet culture, the cartilage formation was detected by histochemical analysis. We confirmed that Sox9 and type II collagen expression of induced cells is higher than control. SPCs incubated in a chondrogenic medium were stained positively for alcian blue staining. No osteogenic and chondrogenic differentiation were observed in SPCs incubated in the control medium. On the other hand, after induction to adipocyte, oil storage was not observed in SPCs, and oil red O was negative.
This study shows that amniotic SPCs have osteogenic and chondrogenic potentials in vitro. We need further studies that the cells differentiate to other mesodermal cell types and gene and protein expression before induction. Objective: Recently, cells termed "side population cells (SPCs)" were isolated from many adult tissues, SPCs have the differentiation ability to other cell types. The human amnion membrane supporting the development of fetuses as the extra embryonic tissue has several benefits for regenerative medicine. We described that the isolation, phenotypic characteristics, and differentiation ability of SPCs from the amniotic membrane. Materials and Methods: Human amniotic membranes were digested enzymatically, and the dissociated cells were stained with Hoechst fluorescent dye. By using FACS, low Hoechst fluorescence positive cells were isolated as human amniotic SPCs. The cell cycle and the phenotypic characteristics of SPCs were analyzed by immunocytochemistry, RT-PCR, and FACS. To estimate the differentiation ability, we cultured these cells in the neurogenic, osteogenic, chondrogenic, and hepatogenic media, and detected specific markers. Results and Discussion: We succeeded in isolating SPCs from human amniotic membrane, irrespective of pregnancy weeks and sex of fetuses. The cell cycle analysis immediately after the isolation revealed that most of aminotic SPCs were at G0 phase in vivo, but they showed high proliferation ability (> 40 population doublings) when cultured in vitro. Oct-4, expressed in undifferentiated cells, was detected in amniotic SPCs. Surface marker analysis revealed that the SPCs expressed low or negative HLA-ABC and -DR,DP,DQ. These results suggest that amniotic SPCs are applicable for allogenic transplantation with inducing minimal immunological rejection. Under specific culture conditions, amniotic SPCs could be induced to differentiate into neuronal, osteocytes, chondrocytes, and hepatocyte like cells. We demonstrate that SPCs derived from amniotic membrane have several phenotypes and differentiation ability common to other multipotent cells. Further, our results suggest that amniotic membrane may be applicable as a new source for regenerative medicine. Objective: The Placenta is disposed of after delivery and so, it is easy to obtain without the problem ethical issues associated with the use of embryonic stem (ES) cells. In this study, we investigated the differentiation of human amniotic membrane (HAM) cell lines into osteoblasts in vitro. Materials and Methods: Full term human amniotic membranes from healthy donor mothers were obtained with informed consent. Amniotic membranes were rinsed three times with PBS, minced with a sharp pair of scissors digested with 0.25% trypsin-EDTA at 37 °C for 45 min and were centrifuged at 1500 rpm for 5 min. The pallets were filtered using stainless meshes and centrifuged. The sediments were suspended in growth medium [αMEM supplemented with 10% FBS, 10 ng/ml of hEGF and 10 ng/ml of hLIF], placed in 60 mm plastic dishes and incubated at 37 °C, 5% CO 2 in air (Method I). After digested with 0.25% trypsin-EDTA, were incubated with αMEM supplemented with 10% FBS, 1.0 mg/ml collagenase, 1% (w/v) dispase and 1% (w/v) papain for 60 min, filtered using stainless meshes and then centrifuged. The sediments were suspended in growth medium (Method II).
The cells were seeded at a density of 1 × 10 5 cells in a collagen I coated 60 mm plastic dish and cultured in growth medium. When the cells were confluent, media were replaced with osteogenic medium [αMEM consisting of 10% FBS, 0.1 M dexamethasone 10 mM β-glycerophosphate and 50 μM ascorbate] and cells were cultured until differentiation into osteoblasts.
To visualize osteogenic differentiation, the cells were stained for Alkaline phosphatase (ALP) and alizarin red S and will be analysis to mRNA (osteocalcin, collagen I and alkaline phosphatase) by RT-PCR. Results: HAM cells were propagated from 54 out of 57 specimens and all were maintained normal karyotypes in vitro. ALP activity and alizarin red S stain were positive for 3 out of 12 cell lines (25%) in method I and 14 out of 18HAM cell lines (77.7%) in method II.
Chromosome analysis was performed with 50 cell lines at passage 5-7. The chromosome number was 46 and G-band karyotype analysis showed a normal human type. Conclusion: This study demonstrates that this isolation method II was more effective for establishing cell lines which differentiate into osteoblast rather than method I. We succeeded to differentiation of HAM cell lines into osetoblast in vitro.
We suggest that HAM cell lines are potentially very useful for regenerative medicine. Introduction and Objectives: Stem cells are undifferentiated cells that can indefinitely continue self-renewal and also give rise to one or more specialized cell types with specific functions in the body. Human ES cells are generally obtained from the extra embryos that are generated in fertility clinics. However, human ES cells still have disadvantages, transplanted cells are easy to grow into tumors and the cells that are available for research would be rejected by patient' s immune system. Furthermore, to isolate human ES cells has raised ethical questions about the destruction of human embryos for research purposes. These problems, however, could be avoided by using adult-derived pluripotent stem cells that can contribute to tissues of three germ layers. Thus, we selected amnion as a source of derivation of stem cells.
Materials and Methods:
Full term human amnions were donated from the parents of delivered infants. Tissues were minced with a scissors in medium containing 0.25% Trypsin-EDTA and cultured for 10 min at 37 °C, 5% CO 2 in air. The sediments were washed by centrifugation at 1000 rpm for 5 min and then resuspended in MEMα culture medium containing 10 ng/ml of EGF and LIF and 10% fetal bovine serum. Cell lines were established by colonial cloning techniques using the same medium described above. This study was approved by the Institutional Ethical Review Committee of The Inui Maternity Clinic. Before the treatment, the patient had undergone explanation of using the amnion for this study, and informed consent was obtained. Results and Discussion: These cells appeared to maintain a normal diploid karyotype indefinitely in vitro and expressed markers that are characteristics of stem cells. Human amniotic pluripotent (HAP) cells contributed to the formation of chimeric murine embryoid bodies and gave rise to three germ layers in vitro. Furthermore, teratomas formation was confirmed by transplantation of these cells into subcutaneous tissue of nude mouse (3 out of 8) at 2 months post transplantation. The resulting teratomas contained immature tissue representative of three germ layers, such as bone, mesenchymal tissue, immature liver, secretory glands and immature neural tissue. In addition, HAP cells differentiated to neural precursor cells using a combination of EGF, FGF and PDGF in serum-free MEMα medium in vitro. To avoid the ethical objection, the isolation of somatic stem cells that are pluripotent without using embryos should be important. Therefore, human amniotic pluripotent cells might be utilized as probable source of somatic stem cells for providing different types of cells for regenerative medicine. Objective: This study was conducted for the purpose of assessing the multidifferentiation ability of human amniotic membrane stem cells. Methods: Experiment 1: Human amniotic membrane stem cells (HAM-1) were cultured in basal medium (αMEM medium containing 10% FBS) after adding (1) 20 ng/ml of EGF, 20 ng/ml of FGF2 and 20 ng/ml of FGF9, (2) 20 ng/ml of VEGF, or (3) 20 ng/ml of FGF4 and 20 ng/ml of HGF for 14 days in an attempt to induce differentiation. GFAP, Nestin, FLk1, CD45, CD31, albumin and cytokeratin 18 were used as differentiation markers.
Experiment 2: 100 cells each of EGFP gene-transfected HAM-1-EGFP cells and ddY mouse EES-7 cells (ES cells) were mixed followed by hanging drop culturing for 2 days using αMEM culture medium containing 10% FBS to form embryoid bodies (EB). These were then cultured stationary for 10 days in basal medium containing embryotrophic factors (ETFs) and followed by observation with a fluorescence microscope.
Experiment 3: 5 x 107 HAM-1 cells were transplanted into nude mice followed by histological examination of the mouse grafts. Results: In Experiment 1, the cells differentiated to astrocytes and nerve cells in the case of (1), endothelial cells and blood cells in the case of (2), and hepatocytes in the case of (3). In Experiment 2, the embryoid bodies formed tridermal germ layer primordial organs (including skin, blood cells, neural tubes and digestive organs), and fluorescence (HAM-1) was confirmed in each of the primordial organs. In Experiment 3, immature teratomas were formed. Conclusion: HAM-1 cells were determined to be stem cells that have the ability to multidifferentiate into tridermal germ layer primordial organs, and have considerable expectations for application to regenerative medicine. , Naoto TAKAHASHI Introduction: We successfully established a cisplatin-resistant adenocarcinoma cell line (IGSK-2) derived from ascitic fluid of recurrent gastric cancer. Histopathological diagnosis was mucinous and poorly differentiated adenocarcinoma (mucinous > poorly), stomach. Then, we aimed to investigate the characteristics of the IGSK-2 cells in this study. Materials and Methods: On October, 2005, hemorrhagic ascitic fluid was carried to our laboratory from an operating room immediately after a surgery. The ascitic fluid was centrifuged at 300xG for 5 min. A part of pellet was suspended with proper amount of fresh GM. Then, the cell suspension was plated onto 60 mm round culture dishes, and cultured in CO 2 -incubator (37 °C, 4.7% CO 2 in humidified air). Medium was exchanged twice a week. Another part of the pellet was suspended with 10 ml of fresh HEPES-buffered (HE-) GM for anti-cancer drug susceptibility test. The test was performed with an oxygen electrode-apparatus (DAIKIN, Dox-10, JPN) and paclitaxel (TXL), 5-fluorouracil (5-FU), irinotecan (CPT-11), cisplatin (CDDP)-5-FU (1:1) combination and CDDP-CPT-11 (1:1) combination as anti-cancer drugs. After the establishment of IGSK-2 cell line, the characteristics (Growth characteristics, Karyotype, morphology, xenotransplantation, anti-cancer drug susceptibility, tumor markers and secretion of hormones) were investigated. Results: IGSK-2 cells grew as adhesive cultures in the culture dishes. The population doubling time was about 83 hr. In xenotransplantation, the tumor was not produced in host mice. Electron micrographs revealed the cells had round shaped cell membrane, one or two nuclei, well-developed Golgi apparati and numerous mitochondria. And no mucous droplets were contained in cytoplasm. Two anti-cancer susceptibility tests revealed the cells were sensitive to TXL and not sensitive to CDDP, CPT-11 and 5-FU.
Conclusion:
We successfully established a cell line (IGSK-2: probably poorly differentiated adenocarcnioma, not mucinous carcinoma) derived from recurrent gastric adenocarcinoma (mucinous > poorly).
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Objectives: The human malignant mesothelioma cell lines were previously established from the varias kinds of mesothelioma. The relationship of the carcinogenesis of malignant mesothelioma and asbestos is attracted now. The mesotheliomas are classified into three types originating from mesothelial lining cells (epithelial mesothelioma), mesothelium supporting connective tissue (fibrous mesothelioma) and mixed cellularity showing synovioma-like both cellular components, but no difinite conclusion has been given as yet. We therefore attempted culture of human malignant mesothelioma in order to clarify its histogenesis. Materials and Methods: A 72-year-old Japanese male who suffered from cough, fever, dyspnea and fatigue the past year was admitted to the Hospital. The pleural fluid was aspirated by use of a fine needle and centrifuged at 300xg for 10 minutes and was placed into culture. The cytological characteristics (morphology, growth characteristics, heterotransplantability, and genetics) of the cell line are reported here. Results: Two human malignant mesothelioma cell lines designated HMMME(epithelial) and HMMMF(fibroblastic) were established from the pleural fluid. These cell lines were separated by the colonial techniques from the initiation of the primary culturesm, grew well without interruption for 5 years and characterized as producing hyaluronic acid. These cell lines had different biological characteristics, such as morphology, heterotransplantability and genetics. The HMMME cells were epithelial cell like and transplantable into the subucutis of nude mice, while the HMMMF line were fibroblast-like and transplantable into sub mucosa of Hamster' s cheek pouches. Conclusions: We established two human malignant mesothelioma cell lines from the same patient. Some differences were found between the two cell lines. The malignant mesothelioma is a combination tumor derived from the common primitive cell of mesothelium. Transfection of a GalCer sulfotransferase gene into an endometrial adenocarcinoma cell (SNG-II) produced to change a glycolipid glucose chain and their anti-cancer drug sensibility. Comparison analysis of the biological properties was done between the gene-transfected cells (SNG-IIT) and non-treated cells (SNG-II). Their biological properties, such as morphology, growth behavior, genetics, enzyme sensitivity, heterotransplantability, metastasis ability, alteration of anticancer drug sensibility, etc. were reported here. The round spermatid (ROS) has already completed meiosis during spermatogenesis in vivo. The round spermatid elongates with condensation of a nucleus, and flagellum is formed during spermiogenesis.
The mechanism of spermiogenesis is not cleared about participation of hormones and other factors. In vitro culture system of ROSs to sperm would be one of effective methods to know about participation of these. However, available system is not established at present.
In this study, we tried to culture of ROSs in order to induce spermiogenesis and investigated the appearance of oocyte activation ability in mouse spermatids cultured in vitro.
ROSs and Sertoli cells were isolated from adult testicular tissues of B6D2F1 male mice, and co-cultured at 32 °C under 5% CO 2 in air, in microdrops of DMEM containing 10% FBS supplemented with testosterone and FSH. Oocytes were collected from B6D2F1 female mice that were superovulated with 8 IU PMSG i.p. followed by 8 IU hCG 48 hr later. Cultured spermatids were microinjected into mature oocytes, using a Piezo-micromanipulator. Fresh ROSs, elongating and elongated spermatids, isolated from the testis, were used as control. At 5-6 hr after microinjection of spermatids, injected oocytes were observed to confirm fertilization. Fertilization was detected by extrusion of 2nd polar body and formation of male and female pronuclei.
It was shown that morphological changes of ROSs to elongating or elongated spermatids in co-culture system using Sertoli cells. When fresh spermatids (elongating and elongated spermatids) were injected into oocytes, as the control, 20% of oocytes were fertilized. When cultured spermatids by co-culture system were injected into oocytes, 15% of oocytes were fertilized. There is no significant difference between fresh and cultured spermatids in the fertilization and developmental rate.
From these results, it was cleared that testosterone and FSH are effective to differentiation of ROSs in vitro. Further, cultured spermatids obtained from this system showed the oocyte activation ability. It is suggested that this in vitro culture system can lead the normally differentiation of round spermatid into elongating spermatid in shape and oocyte activation ability. Objective: Before the mammalian spermatozoon fuses with the ovum, it must attach to and penetrate through a glycoprotein coat, the zona pellucida, surrounding the ovum. From studies of cell adhesion in a variety of systems, it is reasonable to postulate that the sperm-zona interaction involves complementary surface molecules on the gametes' surfaces. Experiments were designed to test effects of simple sugars and complex polysaccharides on the attachment of hamster and mouse spermatozoa with the zona pellucida. Methods: cumulus-oocyte complexes were obtained from superovulated mature females (ICR mouse and golden hamster). The cumulus cells were freed by hyaluronidase in a modified medium. Cauda epididymal spermatozoa were collected from mature males (ICR mouse and golden hamster) and capacitated as described. For insemination, an appropriate concentration of spermatozoa was added to drops (with or without inhibitor) to a final concentration. After 5-10 min, 5 to 10 ova were introduced into each drop using a micropipette. The number of spermatozoa attached to individual zona was evaluated visually by counting at various time intervals up to 30 min with the aid of phase contrast optics at 100 × magnification. Add fluorescence of ooplasm and zona pellucida by biotin labeled lectin and FITC. Results: Under the conditions of the assay described here in mouse, the number of spermatozoa attached to each zona reached a plateau value of 28-33 at 30 min after insemination in control drops. L-fucose (1.0 mg/ml) was exceptional and inhibited (1) Neural crest-derived cells were marked with enhanced GFP by generating double transgenic mice using P0-CRE recombinase-transgenic (Tg) mice crossed with CAG-CAT-EGFP Tg mice carrying the enhanced green fluorescent protein (EGFP) gene downstream of chicken β-actin promoter and "stuffer" fragment flanked by two loxP sites. (2) Myocardial infarction was generated by ligation of the left anterior descending coronary artery in 10-week-old double-Tg mice, and immunofluorescent staining against actinin, GATA4, nestin, and p75 nerve growth factor receptor (NGFR) was examined at 4 weeks.
[Results] (1) In the control heart, fluorescent microscopy revealed that EGFP+ cells were observed at the intramuscular and subepicardial layers of both ventricles and atrium, and were particularly concentrated in the interventricular septum. These cells were nestin and p75NGFR positive and some were GATA4 positive. A few cells were EGFP + actinin + cardiomyocytes. (2) In the infarcted heart, EGFP+ cells were apparently increased in number, suggesting that they were proliferating or migrated to the infarct area. Some EGFP+ cells clearly demonstrated actinin+ cardiomyocytes. These cardiomyocytes were concentrated and formed a cluster at the ischemic border zone area.
[Conclusion] These findings strongly suggest that neural crest-derived stem cells remain in the heart as stem cells, proliferate or migrate into the ischemic area, and can differentiate into cardiomyocytes following myocardial infarction. In the present study we tried the isolation of embryonic stem cells (ES cells) from cultured rabbit embryos. Embryos (8-16 stage embryos) collected from female rabbits mated with males and then, they were cultured in the DMEM supplemented with 10 % fetal bovine serum (SBS) under 5% CO 2 in air at 37 °C. The culture of rabbit embryos from the blastocyst stage was performed under the co-culture system, using rabbit fetal fibroblasts. ES cells were isolated from the inner cell mass of blastocyst cultured and the isolated cells were cultured in DMEM with10% FBS and 10 ng/ml of leukemia inhibiting factor (LIF) under 5% CO 2 in air at 37 °C. The cells were kept in DMEM with10% FBS and 1 ng /ml LIF after 4 passages. After exclusion of LIF from the culture media, differentiation of the ES cell was performed by using retinoic acids (3 × 10 −6 M, 3 × 10 −7 M, 3 × 10 −8 M).The neuron -like cells, beating muscles, blood stem cells, and fibroblast-like cells were induced from the ES cells by retinoic acid.
